Mediating role of bone marrow lesion, synovitis, pain sensitization, and depressive symptoms on knee pain improvement following substantial weight loss.
Massive weight loss leads to marked knee pain reduction in persons with knee pain, but the reason for the reduction in pain is unknown. To quantify the contribution of MRI changes in pain sensitive structures, bone marrow lesions (BML), synovitis, and in pain sensitization, or depressive symptoms to knee pain improvement after substantial weight loss. Morbidly obese patients with knee pain on most days were evaluated before bariatric surgery or medical weight management and at 1-year follow-up for BML and synovitis seen on MRI, pressure pain threshold (PPT) at patella and right wrist, depressive symptoms (using CES-D), and WOMAC pain survey. Natural effects models quantified the extent that achieving minimal clinically important difference (MCID) of ≥18% on the WOMAC pain scale could be mediated by weight loss-induced changes in BML, synovitis, PPT, and depressive symptoms. Of 75 participants, 53.3% lost ≥20% weight by 1-year; of these, 75% attained an MCID for pain improvement, compared with 34.3% in those who had <20% weight loss. Mediation analyses suggested that, in those with at least 20% weight loss, the odds of pain improvement increased by 62%, 15%, and 22% through changes in patella PPT, wrist PPT, and CES-D, respectively, but pain improvement was not mediated by MRI changes in BMLs or synovitis. Weight loss-induced knee pain improvement is partially mediated by changes in pain sensitization and depressive symptoms, but is independent of MRI changes in BML and synovitis.